EEEEEEEEE
NNNNNNNN
AAAAAAAAAA

LLNL-TR-672399

An Anonymous Referee Report

J. G. Tobin

June 8, 2015



Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.
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Title: Sensitivity to actinide doping of uranium compounds by resonant
inelastic x-ray scattering at U L3 edge
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Alexei; Martin, Philippe; Butorin, Sergei
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This is a combined experimental and theoretical study of the compound UO,,
UO2(NO3)2(H20)s and UOg 75Pug 2502, using resonant inelastic x-ray scattering
(RXIS), high resolution x-ray absorption (XAS) and LDA and LDA-U calculations.
The higher resolution of the measurements permits the observation of changes
that were previously unresolvable. This is an excellent piece of work and should
be published in AC. However, there are some significant issues that need to be
addressed and mandatory changes are required. Here are some specifics, not
necessarily in the order of importance.

1. The English needs to be improved. There are places throughout
where articles such as “a, an, & the” are missing.

2. The authors need to reference and discuss the prior results by Corwin
Booth et al in PNAS 2012 and JESRP 2014. In particular, the high
resolution L3 XANES and extracted 6d DOS’s (including UO3) should
be compared to the present work.

3. Page 4: Was there no triple containment for the Pu sample? A kapton
film may be sufficient for U materials but what about Pu?

4. Page 5: scalar relativistic (no spin orbit) calculations. This needs to be
justified. Experimental results with 5d XAS/EELS and atomic
calculations (Gerrit van der Laan et al, PRL 2004) and LDA
calculations by Andrey Kutepov (PRB 2005) indicate a large spin orbit
splitting in the 5f's, on the order of 1 to 2 eV.

5. Page 12: Figure 3. The contour plots are very pretty but individual
plots are needed to properly assess the level of agreement between
experiment and theory.
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